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; BACKGROUND OF THE INVENTION \[ 
The present invention relates to compositions and methods for preventing, : 
\* 10 / treating or diagnosing a } number of pathological states'such as viral diseases arid cancers; 1 
: ||» particular, it provides novel peptides capable of binding selected; niajor 
histocompatibility implex (MHC) molecules arid inducing an immune response. j 

M HQ molecules are classified as either Class I: or Class II molecules. Class 
11 molecules are expressed primarily on cellsjhvolved in initiating and sustaining : 
15 ; :; ; immune responses, sucn %^ B lymphocytes, macrophages/ ejje.; Class II • : 

£f ^;:^gri^:.by : :hgperT proliferation 

; ; ; > normally^ tell, irid a pprtidn : <&tim^B&+£ 

VP^o^ antigen is deg^ v 

> ^ : f 

Jnteract with xlass I heavy chains to facilitate pro^r folding and association w the 



i |: Iriy^tigatipns; of the crystal structure cl^ I mol^ule , 

HLA- A2il i indicate that a ^dde binding igro^ the .& 1 : ^r;±i 

B ; in^e^^ia^ the tawtity ^ giwye wias . 

|v-::::BUuii5' et al ; ; Science 242: 1 065 i ( 1988) first ^ a m^bd for acid 

J - OUi^ 

achi^y^ direct amino acid sequenqng of tlie abundant peptides in y^ous JB^C % 

fenveriUbiial automated of glides eiiited from^d ; j 

•i ;^Js^ } A review 0f <^^^^i6n : bf[ ^ 

15 !; tia^ j^bdes iii MHC felass ^ bjeemi ^^se^jtbd by ; l |R6tz^^l<^; j : : 

MP 

, 0^0iC binding capacity : Schae^; et 
'20: \p; immuno^ v ^^^^^-MSp. 

1 : \ jie^^ I motifs ^ aU^ pf a 

^ tpbed^^ 
^i: : ^ ^ : o high eriough to cp^ 

l'(W\[.;;r : .-^ : \ ; majority of the human outbid pojpulation • 

^■;l ; : :: Despite; :: t^ 

; huinari j)^d^-b^ed ^ ^^^^^l : 

■ iiiyenition provides ; these and other advantages. 



25 



: ■ !^° u ^^ ihy<)lve^;in ; 

Xfy^M^ S Sy A; ^and F at j^ti£ri 2 iaiti ISrid; 

: G W P ^ 

1^^ :^ from thie N-termi n u si to the ^ter^ih^ 

whserved residues aii A^S or T: :|TJi| -fiht^a' 
iriotif cprisisWof;^ 

The motif for H 

2 P ^ residue aire pmfe^ V;;:- 

1 • TOmpn^s from C^niiip^ 

^ D ? £i ^ ^ ¥ ^ W^^^--^^^'. conserved residues ateip^ 

^ target prpteiris can be identifi^i ii): this: I 

^ ^iient^ of antigenic jwiei^^ 

^ he^UtisBc^ ; 

*9 f 'C antigensi;: mkljgnaht ^ 



I 5 i preset • : 

: one tp the^ 

of ^a<^ abpUt lS residueis 

iri length ^<|ui^ ofi$e^^ 

^ \^3iJM^0^ wjiil; bind thei M lele and be capable of inducing a GTL \ : 

Mlie mblecute artd indue 

- £ '• the il^ 

imirnuir^^city p^^ epifoj^s: has bee^ MM: 

exj^ ^^Mj?1j!^^^i 153:5586-^592 0994)). In the fet L : 

apjproaeh^ 
a lO^OOO-fbid}^ 
20 : approa^ 

jpbteiitial A;020l^ acute 

he^itis ^ 

i 5^ # 
25 either n 

indicate the im shapinjg of T eel i :: i^i^0n is^ • " ; : 

highef frequency tta^ expected by r^dp in 

a p<^de |mb^ is one it which the imjrnuppigeriic peptid^ ; 

30 may ^ 9"? 1$ !^ r< ^' : P^lN^^?y v^^? 

conserved iresidi^ defin^ld^ for an immunogenic 



p^PfZ With ft^ of j^e grc^ye i 

•:: i::; ;: v : :vturn fail to induce a 0t 

p^ residues in W pqft^ 'i 
usuallyato^ 



•: : --;:.Thp binding iririi^ be defih^ 

jpreeisibn ; Ih one c^e ( all of ftero^ in 
" l? : Z.p. there are rip negative bindiirig iresid lies preset t i 

its native stater Thus/ th^ 
assbci^ tKdr M i^ en 

20 ;./•, v^ceUs;. Even Wtei$ i isolated t6 a hprnbgenpu bai^d/ th^e i 

deii^ protein^ Isolated peptides of this iny^tibn 

uiThe ^iTn;; w ri^ue" ■ 



; 1 The pi^^ 

mbtifs We then used to define j cell epilogs fro 

30 i; ^s^ia 

amino acid s^uence bf the po 



::./v'; : '.;,-:|^ this 3 

• : H5f ■ v : - v • human papilloma yi 

: Autbininiuri^i a^ which ^ of tifiie^ 

may be employe^ 

include;^ 

■ : i junction), peinphigus (^t$cklies;|o m ■ 
rement siib^m^j; glorni^lon^Kn bi^emeiit membrane) 

415 Hashi motp'V d i^asfe (ihtib^ies to thyroid) ; j^rnidpus ^ to intnrtsic 

factor); idiopathic^ ^l?N^^ 
Addison's disras^^ Itke^: | 

.'•.'y; :: : V TT^ autba^ whh S iiii^ 

; identified. 1^ exam induc^ autoirnmune <dises^ : ,; ^flgf^^^"-.^ 

^ffi^H involved in pathogenesis haVe t^n & rataric^m^ 
tyj^II roU^ 
protein ^ 

myasthenia gravis (EX 
(PLP) in exj^rim^ 

target antigens have been; i^entifi^ in-h^ ^eumatoid 
4t;:^Wthntis; and acetyl chdm in myasthenia gravis, : : | M$h 

Without wshing to be bound by theory ; it is b^liev^ 
W of aiitig^h by^HLA;^ sujpipres^oh of .auto i 

'•• : '<> : :3p: : ;-^; suppressed T^lls(^ 
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fl ^inhiWt the autoi^tive ?E ^llsi filler iw aA ^oc. /0l^A^d. Sd:^b£i 89:421-425 1 1; 
: ; : | (1992). •' ; ^ ; i : / ; ^ ; ; ** ; v § : J' * ' ' : * f- f :* H-; r |: ; . , .£ s , ' : ; t{ ; • : ' ; ; ; :: : !||; g f ^ 
:|: ; Peptides comprising the epitopes from these ^tigeMW ^nthea^ andjl! 
thien tested f^r ^eir ability to b)nd|t^ the; : |p^r$r^ 

example, ; purified class I molecu les and radioiodoiiat^: peptides ahd/6r cellslexpressihg 
;; en ?P^ c|^s | molecules by v to 

^gnition ^>y peptide competition. Thp^e peptides tfiat bind to the classf molecule are 
; further evaluated for their ability to sewe as ta^^ derived; from infected or 

I immunized individuals, as well as for meir capacity to induce prima^ invito orm xhS 
H ^P° nses that 030 give rise to CTL populafo 
; ■" infected target cells or tumor cells as potential therapeutic agehti 

The MHOclass Tantigens are encoded by the HLA-A, B, and CJbci. 
;. j HLA ~ A and B antigens are expressed at the cell surface at approximately;^^ densities, 
;. • i whereas me expression of HLA-C is significantly lower (perhaps as much as 10-fbi 
'P^- Each of these loci haye a number of alleles. T^i^^^lA^^ip^fiof^-. :{ 
• invention are relatively specific for each allelic subtype; 

; P 01 " peptide-based vaccines, the peptides of the present invention; preferably 
Emprise a motif rea>ghized by an MHC I molecule havin| a wide distribution in the i 
2Q ' human population. Since the MHC alleles^occur at different fluencies within different 
'•• ; |V ethnic groups and races, the choice of target MHC allele may depend upc>n th^ target ; ^ 
■I ; populationl Table 1 shows the frequency of various alleles at the HLA-A jocus products J 1 
. among different races. For i majority of the Caucasoid population can be 

covered by peptides which bind lb fourHLA-A allele subtypes/ s^fically; HLA A2. 1, '>;\ 
; A1 ^ ^3,2, and A24,l . Similarly, the majority: of the Asian population^ is encompassed 
: ; : with the addition of peptides binding to a fifth allele HLA-A 11. 2. 
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1.4(1); 




; y i.4(7) 


25- 


A29.2 


10,1(7) 


^ ; 1.8(1) ^ 


^.3(27) 




A30.1 


8 6(6) 




! 4:9(25) i 




A30.2 


; ; i.4(i); 




o.2(i)s y 




A30.3 


7.2(5) 




3.9(20) 




/< A31 ^ 


*3(3) /; 


;/4 7.4(4).;: J 


; ::6.9(:35) 


: 3o |; 


A32 


2.8(2) 




5l7.1(36) 




Aw33.1 


8.6(6); 




2.5(13) 




; Aw33.2 > 


2.8(2) 


: jl6^6(9) y 


: ' ; j;f 1.2(6). •;> 
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! ; ^4(0 B ^ 
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The npmericl^urfe -isd to describe peptide com 
cpnventiortal practice wherein the amino i group is presented to the left (t^ and 



• ? .: : the aiii^xyi group tb ithe right (the 'iminc^ in tji^e ^ 

j arrf not sp^ifi are in the - ^DKTsn :ji lO^e^li J£ E --lUr." r=-"^-=-:l=3= - : :^-= = -=="-=-^ 

' assume i : iim'the:a^ 
. : .V.V"- i ; . ' ^Riiiae, rach re^ represented: by staii^^ si iigl^i iett^lf l^- ^vj' IP-: ; jf;- V ' C;;;^ 

y I "reprei^ sihgl^ letter or a low 

rip asy ni mfet^ and is sirtipiy referred to as n Gly" or G. • ■. 

•I;-:' ; ; -f?€ran ;.by. referertce^ • Briefly; the m^hdds involve la^ MHG cl^s j WM^&B 

• or afrnity^ 

appi^mte j or ^1 line lEx|mples of other hieth^s fo Mjt^^ 

I Combination pf ^liof the abp^ techniq 

^y^^A' l^g;^ number of cells vvith defin^ MHG^ m 
% 0?asi;rl ™"olecu|es^^t^; teown- : 'iaund readily availabl tibm£n -T ' 

■ 20 - : . r EBV-)^ shown to be excellent ibur^ces for the;' p^p^atiye": 

i ; i WeH-ch^i^ 
-:'ll^^P^f& ^4 commercial wu^s, such as Ame^ 

(-CataJ^iiepf Ce^ ^ition (1^88) JsSbbl^ 

v L U-S A.);^ i (Catalog orC^ll--^ 

L| |(NIG^) Hu arid XSHi^ 

! " : . "SB*M"f^ I" 1^c>5fin«i * 75 fi^cis Street; Boston|l^A 02115; ^le-'^ 
■ V - ™* f ^ Un^ suable tor of these cell lines:d^^;^:^i^-; f 

grown in l^e batches and ^ Uierefbire use^ large scale pi^ i L i 

: fiu)lecules; One of skill will Cognize that these are merely exemplary cell lines and that 

: : '-F^PY- cell ^iii^ Similar EBV fi fcell^ 

; ; HL A ^ B ; and : HLA^C coti Id > «iy e ^ks : ' sources for HLyV-B arid HLA-C alleles, re 
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•HUMAN 6el£W 



HM-A allele M- cell line 



At J- MAT: 

: : ; ;H§ COX (9022) 



STEINLIN 



.<a&:2^£^-^&^^ M. ehm (9080)^^ ; 

; H&Ol (9055)GMM67 



A24.1 ! ( KT3<9107),TISI (9042) ; 



'■l6 ;: -:- : " $ Al l ? bVR(GM6*28A)! I ' 

•i:^'^i:0O:: : (GMto)^2;: 



In the typical case, immunoprecipitation is used to isolate the desired allele. 
1 A number of protocols c^ be used, depending upon the specificity of the antibodies used. 
For example* allele-specific mAb reagents can be used for the affinity purification of the 
15 p; fy- kcA-A; HLArB, ^d H reagents fpr ^ 

A inj^utes:^ 

^r^en&aie available that m molaules; : 



WO 97/34617 



PCT/US97/04451 
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;;.Affiiut£ 

.; : | In addition to;&ie]£i^^ 

mAb, Bl.23.2, could be used in alternative affinity purification protocols as described in 
the example section; below. 

■ ;S L* : ;f 11 y?]; : |- U : • table 3 f .• ' ^ il; 1/ ^ ? J |v 

AOTIBODYiREAGENTS .1 •; 



anti-HLA 



Name: 
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HLA-A1 ; 
HLA-A3 1; 

fHLAdi^r!: 
;Ma-a^,c; : C 

: inchomoiiphic^ 
HEA-B,C 
monomorphic 



• . 12/18 ;x ; .!f iff . . :.. f| : 

GAPA3 ; •! (ATOe, HB122) i 

;Ai:i -I'm. ^j$i^^Mf'^}:h^ 

B9!l2. 1 ? ^ 
.... jfi. 123.2 $ (INSER M-CNRS) ! 



20; 
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salts, chaotropic agents, or a combination thereof. 

Peptide fractions are further separated f^^^ the KlHC molecules by 
reversed-phase high performance iiquid chromatography (HPLC) and sequenced. Peptides 
^ ¥ I^P^ 1 ^ b V a variety of other standard means well known ^ the artisan including 
filtration;, u!ti^filtrati6n,|eledT^ with •specific 

ahtib(^ie5,:;ipn: exchange cHro^afpgrapKy^ •" ; : 



399 |i98^^ s|qu(^ncing; ! 

of individual i^tidiw as previously clek:rib^ (Huftt; ^ : l|d I ( i?^2)i 

which lis i^ herein by 



^ Etefihitio#pf;m I alleles aMi^^ffie^:^: 

f :i^Uftc • 

10 j seiquence ; is l^own ; ^pically, id^tification bti^ 
c^ied but um 

pres^nc^ of m The epitopic si^uen syrithe^iied - The edacity to bind 

■ :MHG : " dl^S ! m6i&iil^;; is^rtji^ur^" jni?a variety b^differeht^w means is a Giass I 

modular bihefi 

15 i :| ^ 

21:2^63 [1^ ■ 

20 r fb^ 

;: ability to ind^ i^piuia i 

can be normial cells such 
J^M^:^^^^^ 182(1?^ i 

t^lba&c^ 

■ 21:2963^2970(1991));^ 

Mliiie &5:449-45^ been transit the appropMriate;; human:; 

30 cla^s I geneis are conV^ienU test for the cap^bity 

of the peptide to indi^ whicji i 

Icould tfc iisdd include various ih^t cell 
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30 



[|5; v : ^ microglobulin gaies. I ]|. 

|l ^nphraal blood ly|ipho(^tes are convenient isofe^ 
j venipuncture or leu^pheresis pflnoririal donors or patient and used i me ^spbnder cell 
Wn f^ r ^ °r^ ^^»rs; ;^ pneern]^irnent,^ 

the presence of CTI^ that WlllradiplabeJed target cells, both specific ^tide-pulsed target! 
^ ^ as target cells! expressing endoge^ of the reievant virus or I J 

15 tom^iahtigen from which: the pepu'd^ sequeW wasl derived. 

•;^V r %»n»Ka^ 

The immunogenic peptides can be prepared synthetically, or by recombinant 
0 DNA technology or isolated from natural spurc^ sucWas whold viruses or tumors. 

Although the peptide will preferably be substantially free of other naturally occurring host 

contaimng these modifications, subject tojthf condition" matlthe modification not destroy^ 
^ e bioiogical activity of the pol|pe^udes!as herein described^ I 

Desirably, the peptide will be as small as possible while sUll ma^ 
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; : ■ .^mSMSurate in size with endogeriously prbfcei&ed yij^i pq^id^ pr tiimor cell i; | 

^^^^^ : ^ : 
,4 certain desired attributes; g • » * mprpved pharm^cblbg;i call characfens^cs^ while ; jhci^mg t 
j 5 -H-l^Xbr at least retaining! !^ ^1 of p^tide;tp ; 

bind the d^ired MHG ; molecule^ arid activate the ^ 

nbnconserati ve; wtiere such changes im^ advantages in their iise^;| 1 

saich as iitipipved binding: By COTseryatiy p substitutions is jn^ : ; 

■ amino a^id -tesid^ Mother which is biologiqally 2S^ot ch^j^ly similar^ £ 1 priei; 
; hydrophobic residue for iahpther , or one polar residue ^ 

■i-- : ;!:0 as Qly v Ala^ ^ 

Lyis, A^; and Phe, Tyn = The effect of single aininp aci^ j>rpb<ed ; 

J ; : ' : -ili sing ! D ^aminol ^ctcI s v ? S ucH : m pid i fibkti <>ri is i Hriay : bib m i^ig jU siftg 1 Hnp wii jpe^fide V : 

M by ^teriidfing or di^ ,; 

20 ; ■ ; cortipo^^ i 
.^^^tid^or ^al(^s of the invention 
i composition of certain residuies;; H appii^ ■ | 

wthout ai^ | |: 

■ I S ^ino aicidis n^ 

! well^ such as ^yi-S^mihQ acids, as well as many derivadyes : W"-t : -.:\ 
T)$ single ariiibo |icid substitutions is ; ; 

emjploye^ 

30 : i:----.- ; For irisbmce- a ssies of positively chargi^ (e.g^ ch^rfeed {e.£: jj- 

f-P-;P : i ;Glu)ainin^ 
patie^^ 



fitf:^ may also bS ach^ 

I ; wnripared to the affinity : of th6 p peptide. In any event ; such substitutions 

.Jl'. f sia^ might disrupt binding; 

::;?];: *Q -ox Ami^ ire ^pically of singlfe resides; S^^ 

■ • }.-;dej^(C)ns^^ ihs^phs ^ ariy irombin^ bfe<^mbin^ at a : filial: Wi- 

:; ^ , ii:;^: " PPI^ile, SutistitU^ ( 

;^ti^;;;renTtoy^ and a different reiwdue inserted ih iti placed f #1 ■ ' 

-^miade in ^ordaifce;^ ?;% 



iTMire si|;n i fic^n tl y in th« r bfft^t m^ 

'■IJ^^fJt ^:h^li|^ ^yid^lipbicity of the molecule at the t^get site!'- 

^ chaih^f; ^ in ger^al j|re ^^^^teil 

; giu^myl pr ^ (cji a resi^ 

jfpf (pr b^^ v.;'-;.;' 
? | The peptide^^ 

! ?^ • 
15 ; : th^ can;be ^ ^ufenefc^ steric cbnfbntiatiori bf ffie first :4 

y y^^ n N' binding sit^ 

includes p^t^ ^ell^ ; V 

modifications ^ nitrogen % the a^arbon; ^mide ^rboii)'! ; 

Stability as^yed in a number jnstM^ p 

■ : ; typlpj^ to test stability • :'.Sgg : I 

y f (Type AB; -t?-:^. 

30 X: to tissue cultiirie media and used to test peptide; stability; At ; 

^ • - adde^ tb t 

either 6% ^uepiis; WcHlpr^elJC acid; or ^ 



•: : v: : - : : v;|y}' i' ; chroma^graphy conditions: B^M'ril fM^t&k ^ : : 

The ^d^s o^i the present inye^fofr w wlii^ Jiaye C • : 

; 5 ^ ;imprwed : ; : ^■^^.-i^F F i 

tl ^hanc^ by^|^ is capable of:;1 -.■ii'-F 

i inducirig! a T heij^ : ; t i 

i : : conj ugates are iiriked by i sjp>ic^r mblw^ relatively : ;; : ;; 

if:: W 

: ^ neutral pdar 

: aniino abids;: Jt;W 

i ; OTrhprised "of iihe same xesid ues and thus; may: be a heteix^ 

reiridufes • A lternati vely ^ the CfV^pe^dc may be li hked to the T helper peptide without a 

. . ; •• - ; :: ;;; 7};' spaoear. ; V ■ ■■■ " •• J ;; f;/ *i /H;- T : ■ :!■ • F "/j? r;?- * ?• * : } ^;&:-7I£J^W/>^^ " : ;.:;;- ^ j ;./•" 

Theimmun to th^ T hei j^r peptide either directly ^:';^ : ^>^ 

or via a spacer either at the amino Or b^bbxy terrrii ri us of the CTl^ The amino 

^ peptide may 

j 1^ 

4 ■ viral antigens ■ • F be a t^hep ; ta the alpha and j. 

25 I ; ; ^ groups of a Ly$ r^siduq and t^ via pne or more linWhg^ ! 

1 roidqes such as Gly ; Giy^jly-, Sear,; S^-^r; the like» to an immunogenic peptide. The v: 
lipidated peptide can then be ijyec^^ 
Mipo :adju^f^ In a preferred 'f^jr^^ 

• ; embpdi men t a particulair] y effective infirhiinpgen : com palmitic acid attached to alpha : : ff£'f^. 
30 arid ^silon amino; groups of w|uc(i is ^tochedi via to the ; 

amino ter^ peptid e. 
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As another example o 

such asl;Wi^mito^ used to pri me vii^s i; I 

specific CTC wh^^ 
Natuie 342:561t5W (1989),> 
I can be coupiy to F^$ t \ for e^am^e, and- theili 

iieuti^^ which:' ^ 

displays an apprci^ 
eHcit botlv hiw^ 

■ ^9 In add i tion , add i tional amino ;Md^ th£ termini of a peptide to 

provide for easie of liriki hg 6n| to another; for c&^^ 

larger peptide, for mi^ 

oligopeptide of the likei Am glutamic br W. 

: asp^ic acid; or th^ $% 
!^ oligopeptide. Wodifi^ at tte C ^ 
charactenstics of the j^ In id^ 
from the natural si^u 
(Cj-C^ or M 
methylamine; etc. ^ 
: 20 : , . support or other moleciile; ^ 

• The peptides of theinye^ Vairieiy o£ 

Because of tHtirrel^ theip^ V p 

solid support; in ^ conyehtiprtai t^hniquesi; iVanous a ; 

are commercially^ 
^ eXanlplb Stewart an^ ^ 

(1984) 

^Iterriatiy^ wherein a 

nucleotide sequent 

expression vector, ti^sfo^ cell and culi^yated 

30 under conditions suitable for These procures are generally khouoi in tKe art, 

as described generally in SamSrbo 

Spring HaifcorPresi^ York (1982);:^ \ 



^ ; orjmo^ 
ihyCTtioiV be used to present : the appropjriafe ^ eel 1 epitope. 

"i^ As the i^ing ;^u^ tlfe 
synthesized by chemical techniques, for example^ 

^substituting tteapp^ s^U^cfei ■ -Tfie:::V;: M 

; then be ^ 

i vectors art; 

the desired Vision protein . ! A nu 
: lpt I arc For ex^^ 

pr6\aci(^ w operabjy lihk^ start and stop oWot 
i usually a i^l^ to pipy ide an Expression Vrctorf^ 

celliil^ host- For examp 
;v pr^ for i n seftipn of : the desired j;-Sy- 

i 15 ■ cb^ TTie resulting expr<^^ 

hoits: O^course^y^ beu^ ? 

vectors 'and control sequences; 

: ;. '--'H"The peptides of the present inyentioh ^ 

• 

20 ; treat a^ of dis^^s w 

I using the immunogenic peptides of the invention include: ^ 
hepatitis C; A 

•: : :-x : l;vC^ J^^W^^ 

For p^ 

■•$2$A k are adminis suffering from ^ 

of intei^L the acute phase of infection f^eadSe^ : V 

With the ^ 

v appropriated In; therapeutic applidMonSi' ; 
amount sufficient to elicit an effective GTL response to the virus pi- tumor ^tigen ■ 
30 cure or ait l^st pairtiall y strrest symptoms arid/or complications. An amount a^^te to ;;; 
accomplish this is defined as ^thera^ 
■ use Will depend on; e ;g., :the pepti 
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and ^yiferity of 

patienty arid the; j u dgmen t of! the ; pJ^c^H bi rig physic^ 
immunization (^at is for th 
ab^ 

1 .0 /ig ^ £ boosting ^ 

deeding 

ihe parent's W^.; It mu^ H k^t in mind ttat ^ 
present invention ^ 

thi^teriirig or pot^tially li^ threafeniri th^ [ :W^ : W: : 
miriimizatjbri^ 
^ssible and: may be felt desirable by the txe^ih£ 
excesses of these peptide bp^ 

-/^infection or the detection ^ tumors or short) y after tlia^nbsi? in thfe !^ ; I 

; 15 P bck)stinjg doses un^ 

: : substantially abat^ ^ 
; : ' ; fpilov/ed ; by boosting doses may 

Treatmeht of ah irife^ed individual with t^ 

^lasten res 
^ susceptible (£rj^ 

particulariy useful in tii&hpd^^ 
^ the susc^tible individual^ identified prior to or d uring infection ff6rm st|ncei 

^ ^^n|^ herei n , t he comppsi ti on can be tar^^ 
administration to a larger population . 

; The^ p the tre^m^t ^ t 

V : infetion and to stimuli the iinmune 

It is important to provide an amount of immiino^oteritiatirig pepri 

■ ; Thus, for tra a repre^ritative dose is in th^ 

: ^ ■ f9 a |?9 ut ^00 jug, preferably about 5 \Ug to 1000 }i& for a 70 ^ pe£ : 
^mmu 

j^ur weeks v m driie to eff^ T 



i;im 

until 

"'■ ■•••■tt^ treatment are infehBM ^ : 

5 | ; pai^ : oral prlbc^ aidmini^ 

^ pq>tides dis^lyed ! 

: t': : /:'ori siisp^ A variety of aLque^Sjv 

•4$^^^ saline, ^ 

:•;;.•";>'::••: f^-zM the-iilfe by wnyentioh^^ p 

pp p^kiifebd for use ; ;as \5s-> - or- fyopfa bejng; comW 

sterile solution ^ The )comix)sition 

1^ ^ 

P 'as i>H adjusting stnd ib^ffe^rig merits; tonicity adjusting; agen 
4 for example; sodiuiil acetate; sodiu ppt^sium 
: chloride^ sp^ trie^anolamin^ pl^te, etc. 

1 Th£^cenM^ : ^P^p: 

20 ^ ; ;^ 

■ / much as to 50% or more by ; ^ p 

p jmmaiily by fliiid vpliimes; viscosities,^ 

p^ P 

alsio be administered via iip^ 
25:: • tar|^ tfie peptides tc^ a particular cells tissu^ such ^ ; iipioTO^ 

; 'p : 'useftil in inching the W 
iricelles, iri&l^ crys^is, phospholipid dispersions, ianieai^ layei^v; ; 

and the like the peptide to be deliw is incpn^^ as p^| ^ a | 

3pi ; ; pi^^tairio^ i^plioid pls^uch as mbncKlonal an tibjxlies which bind ^ the CP^5 i 

aritig&h, or with ptl^fft 
; Wiih : ^^it^-^ptidej. of the invention can be directed to ^he site of ly^ 
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; ;:i jiitie^ peptidb;! C»tTipp : =!■! 

: ilijfw fbr use in: ffie invention s&ndardv^ 
gMerally: include phosphplipid|s and • a sterol such as i 

} i 

; ;5| iH:".;;size> ^id labiHty Md stabili^ of the H^somes in th^ blockl stream^ # 
: ; g || 
:v For ^targeting td; Ifc im the e 

^;:>d 

be administe^ : : 

1 

; stog^ 0f the di^ b^mg jiiwited . 
■ For solid com^ nontoxic solid caMe^ may be usdd 

; ;which includ^ grades; bf m 

; ;l ^agnesi^^ cellulose; jgliicos^ 

i c^oriate, and the nontoxic 
^ cpmpk)sj^qn is formed by ; incc^ra any pf the normally femploy^l exqipiehts, suchtai^I; 

: ^ ingredient; that is; one ior i 

m 

For a^ 

>•:•••;•; ^ finely divid^ foitin ^Qng wth a ^ 
;:25|i ;x : ^ prefieraW in th^ prppeilant: Representative o^ 

; M ^ cyclic ^h^nde. Mixed esters; su^ 

; na^^ 
3^ : ;i bf |he comp^ti 

■ % te included v as desired, as withy e;g;y 
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■ an active irigi^ of an; immunogenic;^ ,;;<•;' 

desbiibed^ H The pe]ptide(s) mlay b>e introduced i nib a host , including humans^ linked 
^o^ ^ as a ihon^^ units. - Such a ij 

^ i; pep^^ i; 

; and/br 

1Q ; | acid), hi^titis B;vii^^ ^pm Wnairit ya<xiiie and the Ukfe / ; 

f water; ^ sdiriiei^ ty|ip^tiy include aii ^j^ant; ^ f ; 

Adj Uvahti such as incomplete Fi^und- s adj uvari t; alumipum php 
?'i hydroxide; or alum are materials well known in the art. ; And , is mention 

15 f ; ^ such as F^QSS: 

yjk)n inim^ as de^rib^i Herein, yia iiyection, aerosol; 

brali M of the host fepdrttls to the vaccine by 

producing large Moun speci fic for the desi red antigen , and the host becomes at 
;^ 

: : ;20.| : ■ are administered; 

C ; to at risk of viral inflection pr cancer to elicit ah t;4:M^ 

I immune rappn^ag^^ thus enhance the patien 

ba^^ilitieS is defined to be an ^immtinogCT 

y}$i,ydk this U^; the p^ the p^i^i's state pf hieal th and weight, the 

25| ;: : |''i; : -mWepf admi^ formulation; etc; , but g^erally range; from; about 

Z^ytisbb'jtg mg pw 76 i^g of body: w^ ;C v-; 
: ff:dQd In k>m£ iris^^ p^F>tide vaccines pf the 

; ; invention with yacq 
i^O-v-;-, interest;^ ..J" 

For therapeutic ^ -the . d^^'idi-- 



• P0tid<2s of tHe invention can also be ex^ss^J by attenuated viral hostSi siicH a 

: ^ of VMtiori^ tjpon^ 

acutely or ch infect^ host or into; a 

^ v virus expre^:^ hereby elicits a host €TL re^pn^ ■ 

; P^em No. 4 reference, Aifimh^r yebtoir is -J^ 

G^mette BCG| vector^ ^re^cn 

V (1991)) :>vhicH is; inbb^ra^ Herein by reference. £ wide variety of oijief yeqto|s li^ft 1- 
lOx for ther^eu of -itKe IriyehU^ i .e^|:y f : X 

J ■;: : <l^qri V.K \£ sif |':|':::Vf V:' : .:;:: t /.^' ":; "'5 :■ r ^ .:'.%iv ^.;-. ::v^:- ; 'J : ^:|':'x 

• \ I^ucleic acids ending gn^;<)f;;W 
be iadmisiiered to the ^ Woi^e/. ^-t 

invention uses njimg^ encoding riiultiple epHopes of I the in^ticin^ -M^cr^i 

■ ■^DNA B epitoj^ expre^n in human 

-^r table-is usl^ to guide tile ^on choi^ amino a^id: 

DNA s^u^ are directly ^om ^uenoesj-:; 3^.vV£ 

9P^^ be iiic^rp^i^ted into 

th^m ^ue^nce tHiat could be ;i^y^r^ d^ilat^ r:: 

^ d in ^"^ mihigehe s^UCTa include ' 

v f prestation of CTt ^itopw m 
; : <)r naturally- Occurring flM 

TOnditipns using well known techniques; fe ehds of the dligonucleotid using 



ligase This synthetic mihigene, enci^ing; the 

•^SI^Icwm^ : in to ;a 4esi ri^ fex '}^6p^-'l, 
: i iSt^diar^ 

included in thej! yect&ii- to'libiif isiire= ^piie^i(mViri\: the; -ta^etj : Milis;:^ Several vector ^rri^n ts are 
: : ^ i5 0 v : Jf r^qviiire<l: iva : ; pi^motieyr vvritli a down-stream cl^ 

j^lyauderiy laiipri; signal fair Efficient b^sOTjpltipn termi nation - an E; ; colt origin of : 
^ ^ coli s&o^ 

f ; 

10 prpmp 

: /;••;•;.; Additional mpdifirati^ 

jta spn^^ I; 
expression , aind one or more synthetic or; haturally^bccumrig iritrpns aiuid bfe; incorporated t 
i l l into the ti^s r^ipn pf the mini^ne v T of hiRN A stabilization 

15 ; ; ; sequenced can dsp; be been 
; i £^ 

; i^ Vaccinbs. ; These: sequences could .^includ^in the y^tbr; ; 

I : butiide the;m 

, ^ of 
20 ; ; ;ithe minigeti^ a second protein i ircl tided to Whance or decrease 

irhmunoge^^ of prpteihs pr^p^ 

; ; | ^hh^ce the 4 

W^/-' tS^V C^ 

: : e 

25 ^^^^^ C Thi^yw^ 

iHTL e^ thCTeby jmp^ 

contrast to CHTi ind tf^reasih^ con^pression 

of i mmunosiippressi ve molecule^ (e.gv tGF-P) may bb (^nefiq^ 
; selected, the minigeiie is cloned into the 

; pbiylinte^ 

appropriate £: coli strain - and! DN A is prepare^ using standard trchniquesv The 



; 6ri^tati6n and iriinigeney as well ; ^ ! other elements included in 

; the vector, are confirmed % 
xdlsi h be stored lias a^maste^ 

; ^ /^'-"J ^he^ byfementationiin 

:V 5 co/i, ft^^ ^nii^ worWi^ 
V ^rieritat^^ |i^ch as Tern 

a bioreacfor kx»rdirig to well l^own 5>NA ! .^ u^ng ; i; ^ 

; standard bioseparation technologies such as sbM resins supplied 

10 Qm^ anid llinear-.^ ^ 

i form^ using gd elrcti^ 

'i:: Purifi^ ^^^id DN 
fom) lilation s ^ The simpl est bf the^ is: in sterile ■ i 

I phosphate-buffer, saJine (PBiSj; This ^ kripwa^s "naked Dl^A ;f 
IS; : > used for in tramuscular (IM) administration in cliniqal trials. ;; ^ mmtr^j^ tteL^^J 
• immunotherap^utic effects of minigene DNA Vacant •; 
;: formulating purified plasmid DN A may be desirable: ^ variety of methods have been: J- i< 
^; ; d , 
ttheM 

20 U^a 

K i Brighim (1991); W a^d Feigner ^ OM^S-^. 

■fl ^;34te^4l4)^ In addh^ 

referred to coll^tively as prpt^tive; interadti ve^ ; non^pndensi ng (PINC) could also be ! S : . 
j comple^ to punfied jplasnriiid :D^ 
^ trafficking to specific c^a^ s 6r eel 1; typfcs- • ; 

TO al so beadmim^ 

descnl^; for instan^ Intent No/ 5^ 

••"Vfcan be administered. Alternatively, DNA can be adhered to-; pki^tl^ , >su<^ as igpld I : r I : 
; : " 'y _ . particles. ■ : y : : : -"' v . ; ;.;. : ;''" : ;r. : - : ; :;: >;- ; / : '' , ■ > • ,. : -^r •:; ■ ■^■ : TJ- ■ v =: : " '= V :-V ^ | I . W £ 
30 Target c^j^ on can be usfe^J as aif f u nctiprial assay for expression and 

v MHC cla^s 1 presentation of mini^ The plasmid DNA ii | 

introduced; into almam^ suitable as a target jfp standard CTL i • ; 



; ! ^ X ! ^ qells ^ then ckrom iisd0 ^ 

llv--:;;-;^ G^olysds|det^tbd by$51G;r rei&se;i?^ 

.; : '^v-: : :;^ CTL epitojpes i 

^ M a second approach for ftirictiprvial festiriglM : minigCTe; : 

DN A form uladon s ; Transgenic mice expressing app^ppri^ 

■ 1^-;; ■ 4 

-v^ : ;C fT^d^^rit da|s V 

WM. after i mmiinization , j^lenocy tes are harvested and resti mulated for il Week in the presence i: 
t f of peptides enc^i^ ; 
^ p ^ la|^i(^ toilet csils justing: ! st^daa^S :^ r ;: : . 

15 Lysis of taiget cells ^nsidzed by KiHG loading of peptides <^fesj^din^ ; to 

J^Mriige^ epitopei d^mbh strati Dl^ A vaccine function^ f6r ifcvwd induction ofh^S 

Antigenic peptides may be used to elicit CTL ex vivo, as well The resulting 

;2Q ; dp hot re^pohcl to other Mrtventipnal fo^ respond to a peptide 

f Vawccine ap^ach of therapy . ; Ex vivo GTL responses to a particular^ pat^gra (infectious : ; ; 
agCTt or tumor antigen) are induced by incubati ng in tissue cu^ ; 
pre^ursOT teH t^Q*- : | 
| a^ri^ate immunogenic After; an a^ J. 

t^^!\^W^i ate infused ^ cell (ah 

1 : ■ infected cell or a tumor cell). In order to optimize the in wfeM 

generation of specific cytotoxic T cells, the culUire of stimulator cdls is ma^ 
^ropriate serum-free medium , .;• 
30 % ■ J Pribr to inqubaUon of t^ stimulator icells with ithe cells to be activated, e.g: ; 'I; 

cells, in ambunt pfihtigfehic peptide is added to the stimulator cell 
culture, of sufficient quantity to become Ibaded on to- the human Class 1 molecules to be 



; x -r- 
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in an anijgen^^ £ 
i i ^ €D8r!- (ett&tOT) -cells; to symujator cells rriay \^ 

5 | i individual and rria>r farther depend upo^ as ;ihe anienabilhy of :; : v:f{' : f\' ; ; 

: I individual * s ly mplbcytes : to - cuifflnhg- cdnditicms and \ the nature and ferity of the di sease ^ 

! i 1 | £^ IS ::U^;j: V ,;:-V-^ : :.j; 

•::;,^^^ ;: g-- ; '300: 1 ^Jht effetbr/sUniulatbr culture m be maihteiried for" as Idng a time is 
.f.-;: i neces^^ a theira^uti^ number of CD8# 

I are allele sped class 1 niole^ules bh ApG, TKe nuy^^ 

Z M APG is ]tr\KM for the stimulation Of CTL, ^ 

While imal J amounts of peptid^/MHC Mmplexes ^ 
15 1 sufficient to render a cell susceptible to ly^s by CTL^ or to- stimulate^ 

; : )^ Peptide loading 0 ^t=- 

; - : i; : ;: ? 'iOTpty majbrihi^ on cells alio ws the indu^dph of i 

primary Ototoxic T ly^ Peptide loading of en^ 

; 2^ 

T iym^^ yZ--ZfZ0f^ Z'§-' ' 

ad^tijgwus tb use a technique toi i^p 
su^ 

- s ^ 

nbn^in fk:ti5d cell is ^ and prefer^) y, autologous cell s of patients a$ A PC is durable fpt'thfe" ^ZtZ.-. 
design of GTLi induction^ 
,;:|- This^ aj^lic^tidn discloses methods for stfippih^ f : # 

; i :from^ the loadihg of desired peptides,;; 

: ; 30 ii i| A stable MHC ctes I molecule is a trim^ 

'••ife^ )-i p of 8 y\6 ^sidu^;^ ^ymofphic _ * 



: : ; j;;;:;;- pct/us97/0445i -- : 

: : ; npn?<^ 

| ; ng the; from the rom^ the ; 

to rerripve zdl eridc^erwus p^tides |ouhd tt> MHG |class -jl ^ ■ 

:;r; ; : added:ip ;them'i;;^!|::'?[: ' •. . : & -;;3: " ; " ' : i; / ' y '7-l r^Hf ^ W^i.^ 'N : ffi """k H - 'W 

•V-^PTwo; possible ways f&f^^ clas£ I m^ 

incl ude lo>yenng; thje duUure t^perature fe^'l 

*P ! P mild acid i 
;i : : I • ^trinept • The methods rele^i^ 

cold- temperature incubation niirth^ pfe^tides to bind efficiently to the 

owniight iricubatidn:^ th^cell's 7 ; 

'■t¥^&& fempmture proc^u 

Harsh acid stri pping i nyol ves ex tracti on of the i^tides With trifludroacetic 
;j cijass I-^ptide cbkplexes. 

:.; ?Q || ^ i rid uctipn , si n<^ it: i S; i m jwrt^t to rer^i|> ve the 

; ^dogerious f>eptides >y hile pj^serVrng . A^C'I: Vi ^bi lity and art 

is critical pH 3 such as gl^ine or -^.i 

:-V^ to identify endogeripus ^ptides arid tb identify • ^ 

S^^;^^ ^sociat^ ^ 
• i ^HC class I mol^ 

; ; surfkr: ^ intot; m^ M6st imjk)r^iiUyv; '^fftl 

ppcurs in two minutes at ; 4 
3P I ; ^ herein to ^e ^tide-specific 

;.:/j: : --i^PCs : for ffie gen^ rcsultinjg ApG are 

in induti ; 



i; fcdls a 

5 ^ Ugairid. ; Antj be ; extra 

fn^ the stiriulato^ means; &g. : ^'^w^W^^f : 
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po$ition;f^ r';:; 
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antigen: in ;i jiatieht ■ th meth^ a>mpnsiri t ^J? 1 ^ ^ J^ e ?j 



i : wtft ;an imm^ 1 : MHC prwiiic t wi^i: a; 

|: ; Syhi^ immuii b^w^ and about 10^ following 

. •rcsidues,;:; from;.:flie 1^ terminus ^ the :Cr terminus 

• '•:;i;;;5;; : " : 4 ' : V . : 9 V- a first T, G, ^ 

Ti/t:.:.: wherei n the firs t ;and second conserved resid ues i are separated by 6 to - 7 

■ V . ; .: ; : I ' . rf • residues!-- *- : '/P. : : '"r^} P^H^ •.;v : 7;:'- ^v^. " : • . • : : , ;p '.7 ; : \ ; - • f ■• T : : r ^\ 'i;' • J J {. i^x--P • 

; s^^ from; thfeWtermi 1{ Ipf-^^p 

?■ Ai ; m(^h(^; of inducing a cytotoxic T cd 1 res^rise against a pre^lecti^ 
|: antigen • 
[p^M ? with an im munbgeriiq peptide which bind piquet 

• ; I- dissociation amstah t of l^s than x 1 M and induces a cytblpxic T cell r^pbnses^ : ; 

which imm 9 and about 10 resi^u^ 

• a firS:Cphseiy^ 
W^^pv a sedond conserved residue of F, I , L; W, M; I 

0 vv;: wherein jhe . first and second conserved residues arel^ tP- 7 1 

4U 12. ' The of cl^im 1 1 . wherein the^^fi is at the ^-^0^Pm 

: ;;A : ;^ : ' ; : • -: ; 2i ;;: : :$eppncJ; ^ jxisitibn : iroiTi the ™ 

1 i: 13v A method of inducing a cytotoxic T cell re^nse against i pr 
^tigOT in a patient, the method ^rripriising con 
; with m immunogenic peptide w binds to ah HL At A 3 ■ 2 MHC pixxluc^ 
... 30 f dis wciation cpn^ of less than about 5 ix jQf M Z^Mp.pp 
■ -which im^ and iabput 1 Q 

:-.;i^resid,ueisi i frpm : the Nrterminus to the C-terminus: i 



i o f • icdhsfe residiie af the Gi te^ii^^^;^ 

herein ^^^^^jimd^sG^d icbnse^^ resi 

:5- : , residues. : i ; . . i v : ^ i; ; : , v : : ; : : f 1 v : ; f VP ft: :: ; :- >^ f M-^*- ^ y ': : lV >4 l^^i •& :i^■^.;';;V^^;"^' : ;;;^ 



;ft: antigen in cytotoxic 

I wiiW an M binds; to ah HLA^^^ ;* 

■M^ioZ^ disi^jati^ f^n stan t of less than ^put ;5- ; x; 10^ Miand ' induces a cytotoxic T ^ '•• ■ 

% which imit) unogeinic peptide has between about ^ 10 ^iidu^ pd the I 

l a second Jjosi t ion from the K terminus selected ; 

from the gi^p c6fisistihg pf ; A , ; I v 1>, M> T and V ; arid 

' ti J^-X J:^ ft ;a s^^;^ ^e G terminal ; 

ftftft; ;;' ^ ^ 9^ K » :ftft:ftft;' ft- ••: : ft-^ft.ft : : : F'WF-W- V ?: ftft^ : ; : 7!? ft '"'-ft -ft-^.^^ ft-: ftft;;; 1 ft;;; 
: ':. : jy^h^in:;:pi# firtt^d 

v ftftft? ft :;f: ; il^idues^:-::-: ; 't;' : ;^ ftxvftft' -ft : ft ••••• ft. ft' ftft.; : : /-ftft ftftftft-ftftftftftftftft^^^ ftftft. 



ft-. ::;2o;:j: :; : ;;^ft;.;ft ; -; ; 15 . ; ^ 1, 3, 5f 7, 11^ 13^ or- 14, whe^ih the -; ; 

ftftftftftft:;;im^ 

'ft: whtactirig cytotpwc T by administering ft. 

ft^ft ;ftftto:;thep^ 

17; The meth^ of cladm 3) 5 ; 7; i 1 1 1 3, or: 14, 5, wh^iri the : : 

ft;:ft7ft ; ft immunogerii c i^ticte is item a vi raj antipn. : x ; lr : ' 

X7ft^ft ; \fti ftftft:ftft;/ .ft;: lire m&h^^^ 

iim m unpgeriic peptides is fix>m a cancer antigen > 
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